EECS 461 Short Quiz #2
Probability and Statistics
March 5, 2007
KEY

Name:

Closed Book and Closed Notes: Show all work. Provide numerical answers as four-place demimals.

1. (50 %) You work at the local hospital and have two possible routes you can take to work. You are a law-abiding
citizen who always observes the speed limit. Here is a description of the two routes:

e Route A is 15 km long, is free of stops, and has a speed limit of 60 km/h.

e Route B is shorter at 6 km long, but has 12 traffic lights and a speed limit of only 40 km/h. Each light is
red with a probability of 0.3 and operates independently of the others. You always wait exactly 2 minutes
at each red light, after which you quickly accelerate to the posted speed limit.

a.  Which route will give you the shortest expected driving time?
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b. One morning your neighbor’s wife, who is expecting a baby, tells you sheneeds to get to the hospital
in 11 minutes or less. What is the probability of this happening if you take Route A7 What about Route B?
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¢. For some reason, you wish the two routes had the same expected driving time. How many traffic lights
must you construct or dismantle along Route B to accomplish this?
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2. (25 %) The number of cracks in a section of interstate highway that are significant enough to require repair is
assumed to follow the Poisson distribution with a mean of two cracks per km.

a. What is the probability that there are no cracks that require repair in 5 km of highway?
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b. What is the probability that at least one crack requires repair in 1/2 km of highway?
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3. (25 %) Argue that for any random variable X, the following inequality holds:
B(x?) 2 [B(X)]"

When do we achieve equality?
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